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GIOLOCICAL IU&Yit 
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lacr...ato, C&11foi'Dia 
rebru&I'J 14, 1951 
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Scurce aa4 JIIOYemaB ot ptOUD4 water • • • • • • • • • • • • • • 9 

Yield ot Wl.l8 aa4 8111'111111 • • • • • • • • • • • • • • • • • • 10 

~lt.J at vater • • • • • • • • • • • • • • • • • • • • • • • 11 

Jlba81'bWt1e8 ot .t41t10Ml wter .uppq • • • • • • • • • • • 13 

wall-~ ~ • • • • • • • • • • . • • • ••• • • • • • • 16 

h'ble 1.-DIIICI'lptlou ot MlAicte4 wU. u4 8JII'lap 1D 
tbe ..... 1alw .... , ,.,...., Cowlt7, ca11t. • • • • 18 

!I JiiiN 1 at n4 ot report. 



or CJRWIID-WAUR SUPPLY !at 

DORA IlLLI CAMPORaJJD, SBAVIR LAD, CALDCIIIL\ 

o. B. Drlia 

. 
~ i , . 

At tbe nquen ot the U.....s ..._ but Senioe, r..__OI-awd 
y ~ . ~ 

w..tei-BNDctt--~ tbe vD1w State• -Geolosical 8une7 -'• a reooiiDaia• 

ADCe ot tbe pol.Qslo teaturea aa4 water reeoarau ot the Dan Belle 

~ 1D Siefta lat1oaal Faa:en oa ~- ~ben ot Sbaftl' r.a, 
Jlloeaao CowiQ', ~·., 

Buicall,., tile ater•auppq proble at Don •11e Capsrowl4 

1a that tbe ~ ~J Obta1MCl f.r9ll a 1J11U1t i. aat .tequate 
.,11M~ ,.., 

to Met the ]ftlellt •rw .._,.,j_. 1a ot poor qualit;y. Plau 

call t~ a coaal4enble iaol'eare ill cMPiDI fM111t1el. !bu, it 

ia 111Jent1w t11at the ~ ~ be aupeatect ~, Jftfenb~, 

'be replMec1 .-~. !be rar.n Senice ent.'M4 ~- tutun ,.u 

cl.ud to be abOut 15,000 pl.l.oDa per -· 

OD Oatober 28, 1957, the vriter exe1nect the area 1D ~be COIP"'\Y 

ot c. a. bzlld)OD.r, Auiataat l'oftat -.sneer, stan. MioDal rorut, 

aa4 ~ Dtx, CoaatNctioa aDS llaillte._• hr.-a, P1De 1148• DS.aWict. 
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~ # ~Po ~· 'f'44 a.~ r .... ~ /i.l 
I 1,_,,.~r .,..t~Ju~i!AI"'-' 1 ~r:~~ eft~!_; " 

fte~, 4one on October 88th all! 29tb1 coaatat.t ot a brief seolas1c 

ncoDDda~&~~ce to 4etera1De tbe rock t)fPe• &DIS poloaic .vuctun, Ud 

a hldl'olo8lc ncomat•MDOe coMiatf.Da ot a paotial 1Dveuta17 ot wter 

wua aid QriDp tn tbe vlciD1t7 ot tbe c8IJII'OWI4. A •lrias box__. 

tbe 1IHtern -'• ot la1l D1., Mudov vu JU11.PN out vttb a Ponat 

Serrice ~ tnok to 4.term1De ita rate ot l'eCO¥el7 &DIS potent1&1 

pro4uat10D. 

lcmcwrphru4Cu..te 

Dar& Belle ~ 1a ODJ~~ aoutJNHt uan ot bver Lake, 
P't()., V' 

Pnuo ~~ ~~ abcNt ~Idle ~ ot the '111' ... ot 

8baftr . I.Me. !be JII"OJIU't7 JINHIItl¥ 1Dclude8 tba leo UNI ot tbe 
.·- / swlsvl ~ec. 25, !1. 9 s., R. 24 •• , (~,but an -.r-at 11 beiDa 

aesottate4 vltb tbe 8autMrD ..-C&litarDia •t80D eo. to IIOCluire coaa14• 
~~ / 

eNble .aditioaal. ~ 1D- MOe 26, 1D tbe- tovuhip (tq. 1). 
"', 

!be .._ 1• ateep u4 roGqJ local reliet tn tbe ca.JIII'OWd 1a 

on the Clllder ot 200 teet. To the IICII'tbvut, lbant lteftMOD riMa 
~ .,. 

11030 teet 1D about .\ mile to a crut altitude ot 6,llol. t..t. !be 

.._ ot tbe ca.JIII'OWd all! ita p-opaa.S exteaaton 4N1JII to ....,_. 

r.a tbroulb a ..all ~ tbat cut• t!lrau&b tbl cuter ot tbe oap­

arawd• llaet at tbe 4eft1Dpe4 .... ot the ytll- ot lbaftll ~Me 

4n1Da vuterJ.T to ._1* enu, altba.l&h a t• -.. .... on tbe 1Me 

a14e ot tbe 41Y14e u4 t11aa _.. a potm1&1 aource ol coat.t.tton 



Pnolpltat1on, ..t ot Vb1ch talla M uov 1D the IIDatbo ot 

uac•er tbroush MRoh, ....._.. about 30 i.Dcbea ,.. ,_. <@v .,. 
ftate Vater Rue Jauocl, 1951, ple 3)e Ibm of the ftOipltatiOD 1a 

~ 1D atanp 1D 'till J'OaU IID4 ao11 ~ the dry HMODp 

u 1a ev14eDH4 bJ' penDD1al. apr1ap IID4 Hepa at •weral. 1oilalltlea 

1D the vlciDlt)f ot the ~. 

Sbaftl' I.a la ~ bJ' a ~ MJ"C»a lteftMOD CNek about 

a ldl.ea DOrtll ot Dan Belle~. Orlslnal.l¥ lnaUt 1D 1892 

to ~ irl'i&atioll ater IID4 to 4el.lftl' lual»er bJ _.. ot nw.a 

.- oarala to the Clofta _..., on tbe ftoar ot tbl au JOIIflUln van.,., 
tbl lake 1a DOW ODa ot Mnzoal NMnOll'a iD the lloutMrD C· JJtol'lda v •siiGil Q: ar•'• B1l Cnet-lu Ja.qu1D Rl.r .,.,.. 4n.loplut;. It 

la nlae4 llld lollleNc1 1D MOCII'daaae with tbe OC"'P''D718 paiMI'......,..tiOD 

.u.tule. Collaeqaeat~, ~ ~~tluatuatea ~ cnw ala't 

pel'io4a, altbo•&b ~ :i&18 ~ r.au 1D e~~r4' ''m• a4 

NMba ita loRn 1ne1 1n --.a. "- apUJ.wr left1 ot 8baftl' 

IMe 1a 5,370 teet abOft .. leftlJ at tJaat lne1 the mxi•• dQtib 

1a &beNt 190 teet. !be JftMIIt 4u .. lndlt ill 1927 bJ' the lloutMrD 

C&1.itorD1a IU.aoa eo. Mrd•• nar.p 1n the 1a1ra 1a 135,000 MN-teet. 

• <..:~ .... .:l..L .. .._ ·~· 

I'M uatatuDe ot c. L PuJtborwr Ull 1u Dt.x, both ot the u. a. 
l'aren 8ei'Ylee, wbD .mr.4 tbl Vl'lter aroa4 tbe a~ _... a4 

polDtiect out~ ot the probJ..a, 1a ~ Mlmowle4...S· Ill 

11441tiOD1 Cbarln ,..,..., Dnull•• !OWIII Jllu1 Ullua, a4 CM.rlea .u.t, 

all ot 8baftr ta., aupp11ec1 illtan.tloll on 4epUia aid ,.S..l4a ot wlla. 
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IJM1Dc ot IIDit ot the 3olnt• ~US~• fl'am 5 to ao t..t. v.th•· 

1D1 1a coiiVollecl larall¥ b7 the 3ota\a1 aa4 rowde4 na14al. boul4en 

... ~ 1D .... 1fbate the ftl'tioal. 30iat• ...... ~ QMe4 &Ill 

eq~ Wll 4eYeJ..o.pe4. D'oaiOD ~-· IIOat npidl~Y 1D 30illtiecl rock 

where the ~hi i8 .NP14• /tOOOII'd1"1lJ1 the ~ 18 c011Voll84 
~' 1/ 

b7 the 41Nction ot 3o1DtiJis. !ld.a ia upeoialq 'Vue a1oa& the ..urn , 
abare ot Sbaftr t.b) Vbue ~1 IUpa U4 ft11ep baft 4evelopecl 

a1.oas the B,ao0 v.au~at ot the ~ar 3Gillt .,n.. At hiP water 

the ft11ep ~ the clNeliY 30illte4 I'OOk an OOOQP1e4 b7 _._ 

ot the lake. !be r14ln ... WlhrlalD b7 .an -ift I'OOk 1D vbiob 

the ~leal 30iz*• ... vi4eq ~-'· 

!.be rocka ot the ...... Iae .... ._. be 4iYHe4 Oil the buia ot 

~ cMNate ilno tine Jriaoipal c'u•••• (1) tneb ar 

illlb'l~Y watbeNcl poaaa4iarite, (2) talua at the bue ot lloullt -....., 

u4 (3) nai411111 (Jaopalarq t...t ·clecrilwp~I.S put.te•). 

VD11Ire ... ,........,. l'OOb 1D vld.ob --~ all the -- 1a ~ 

1D the paree ---D the rock ar ldDel'a1 ~., ..t it ..- a:q, ,. 
the water 1D fNab puitio rock ia iD opea 301Dt• ut otW tnctune. 

:1vu iD ~ f'ftctve4 ar ol.oae~ .10illte4 ~ zroot, tbe total 

wl1JM OCCQied b7 wter 18 ..a lHa tbu 1la U"DBJl!W Melt.IIU. 

Ulaleea tile 3oillte &Ill ot1IR fnatufta ateD4 to ooaat.a.ule cleptb 
,/ 

below the ,... tele Ull ... i~ 09W • lRp .... ) tbe total 

8W\UIIt ot wter ..u.able ia IIIah lee• tbu to a wll 1D allUYial 4epoeA •• 
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It tM tnature1 an DOt open ar are v14~ QIOed, 7lel4a ot .wr 

t.raa mlh I'OGk v111 be oan•1JOGdtnaty ..u. 
!a1ua il .ale Q ot MJia'ar blaakl ot sraaadiante vhich -..,. been 

brakeD tJoca 'the panat -~ by MOiwntaal watMI'llll ..S baYe fallen 

4on neep IDIIIta1D 11de1 or haft been aarri.S 4CNDalope ill laldlllcle1. 

!be l.Rp, :a.oo., .,..., .. I'OOk fnpenta proyt4e ua acellent 1ataa 
. / 

._ tar ,._.Jvbiob .,... Nidi]¥ 4CNDilope tonl'd poillt1 ot di10!1arp 

at laiMr al.tituae. !be laiMr 11o1a ot lbaat ..,_.. to tbe wen ot 

Ball DS-.t 11114ow _.. litteNcl vitb M&~a'ar ta1u1 bloab. It ....,.. 

tat 'the ta1u 1a tha IGUI'Ce ot ,._. tar the belt ot 1priap a1aas the 

........ _..til ot u. •• dov.(fta. 1). 

ln14u&ll, ..... oh1et .... ot 4~1a ,.,. at tJia ytll- ot 

IJbaftr Lake, 11 twlll4 by WatlndDS(!a llt!!fot sruo4iGrl\1• botan 

tbat OOilVol. the. OOCIUiftDM ot tlda ---- I'OOk at .. ftl' !Me ... 

.jollltilal Ull taJaiNIIda poeltioD. JoilltiD& 4eten1Ma tbe loaatloll 

ot tbe ~ u4 ~ ... itlOD ~I vllftMr tbe Nliclula 

vUl 'be preMJWCl fl'c. .,_loa. •11c1a111 -. nap 1D cbaNcter fltal 

cmlT aliP'q al.WN! II'U041arite to ~1¥ cleoOiil a1.S I'001t 

cc..iatllll ot 9.1*"• snlDI ill a .vtx ot alq. Jb~Mftl', lll the lbaftl' 

LaD _._ lM*a ~ aD1 .,_icm proaee4 at a ~ J'&teJ hnae, 

tben ll little ~ 4ea•Mj alec! I'OGk. Man ot the NI14UIII il 

a aUIST ..tertal 0011ta11a1a1 abuDI1allt tel4Qar ~· 
v 

!be nal4\UI .-s-~ tato tile tftlh JIOCkJeQec1.alJ¥ -.. 

the .joilltl .. v14eq IJIIIOec!• Pair]¥ tftlh Nl141&1. baalder1 _.. 

uclMecl lll the Nlldulll. Loa•l'T tM7 _.. wq laql, VI to 10 to 30 

teft lll v14tb
1 

bat fott the JIOd Jllll't; tbq .. _, )... !be tblakNII 
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aDI1 cbuwtter ot tile nai4uua _...a..~ Yariable. Vella vltbin 

a tw teet ot llrp bOIIlden baft pe~ 50 t..t or ..-. ot 

rea1cluum vltbolzt eDDOUnteriD& truh root. .._1¥ all tile 4~atic 

water -~ ot tbe town ot lbawr x.a ia abtal..S tJoc. vella 

tawlDa the rea1cl\l\ll aa41 Were favanbq locate41 •"''ow vella 

b&ve been reparte4 to yield Mftl'al ~ SPh (pllona per bour). 

Source ard ~- ot Qrowd Water 

the aource ot Sl'O\IDd water 1n the m.ver t.u ana ia tbe . ., 
precip1tation1~ch tal.la chief~ u aDOV in tile IIIODtha ot Decder 

,/ 
th!'OIISb MIJtch. Aa the amv Mlt' IIlLlCh ot tbe water percolate• 

thiOuSh the aoU into the Wlder~aa rook aterlal.. !bla II'OWd 

water movea 1n tbe 41rection ot the alope ot the water table traa 

the 1ntake anu at b1ah elevation to poillta ot 411obU"p aucb u 

vella, apr1np at the b-• ot alopea, l.Dv-~aa _... ot 8011J 

around, aad •Sb&ver IMe itHlt. ~ tbe water table ia 

interaecte4 b7 the lard aurtaoe, 4iacbarp occun. Bln1.en to 

sround-vater movaent, ncb u bo4iea ot .aaive, UDtnct1an4 _.._, 
granocliorite, loc•' '7 cauH ,., ~ water to riae to.i laad aurtace 

~ (:1#.6,t:/ .-· 
aD4 tlov over the bal'rler •A aurtaoe ftelr. Such a banter ia the 

r14p ot _..ive graoocli01"1te that tarma the ..tern 11mlt ot Ball 

Diallond Madov (fig. 1). Orowd •wr rialDa aloaa tb1a bUTler 

ia reported to auataln a amal.l nrtaoe t1ow even 4v1DI c1r.y ,._... 

9 



. 
0 • 0 .. 

Yield or Vella aDd Sprinp 

Vella tapplaa rea14wa are the chief aource or d-.atlc •ter 

iD tbe Sb&YW J.Me area. JlaD.y halea iD the vil.lap baft 1Dtiv14ual 

vella, altlallb .._ otben are Mne4 by cooperative •ter eater­

Jr1•• or pablic utllltlea. Vella 4r1u.t in rea14uua aeDel'.al.lJ' yield 

autflclellt •ter for a alasle belle, but •ter apt- tbat aerve .._ 

cuatc.era nquire a 1arae auata11184 yield. fable 1 preaeata ncOI'da 

or ... ot tM larpr wllc 1D the rillap. nelda nap tra. 8o IPh 

frciD well 9/24-35Alt}/ COD814ere4 UMUCCeuful b7 the CMiel't to U 

JU:h u 1,6oo Db trca vell 9/24•35Rl· It la JII'Obabl7 alpltlcaat 

tbat vella 3511 Ul1 3511, tbe tvo 110et. pi'04\Ict1ve vella cwwuHCl, 

a1ao peaetrate tbe snateat th1ckDI .... ot na14ma abOve hard sruo-
4101'1te. bt of tbe wll CNMN npor-t; tbat •ter levela aDl pro4ua­

tlv1ty ot vella decline~ 4ur111£ late a.-r, augeatllll that 

the aftllable srowd·•ter atorap 1• np14q 4eplete4 duriDI tbe 

INIIIIIIer t.av;y-uae period. 
• • 

Spriap have hiM1 oDl)' Ualtecl uae tar •ter ftPPlJ JII'O'bab~ 
becauM moat are 1D u.a UDtavorable tor rea14eatlal develo.-zrt. 

!be ._.iDS at Dora •ne ~~ 9/24-2511, 1• the o~U¥ one in 
Y"' 

the area uaed extes1veq at preuat. It yiel4a about 100 IP~ which 

1a lllldequate tor cap demaada. Couequentq, maar c•pen obtain 

water tor coold.q aDd drlald.DS at bual~~eu placu in tbe town. Jcnat 

Se1"v1ce oft1ciala l'eiiOI't that the yield ot the aprlD& decline• 

DOtlceabq in late aUIIIIel" • 

10 
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tcocw~ IUPP1f.e4 a lo~omct 1MIIill at tM t• ot lbaDt llt.v.DIOD• 

v 
lfo ncarda _.. aY&llable on JUt ,.rtanuoe ot tbeM apri.Dp> vbiob date 

bMk about 50 ,..ra. On Ootober 291 a Paren 8erY1oe p....,. vlth a 

7-bp .-r WI ue4 to IUIP M apriDa 9/fJt a&a.. leoMIM ot OloglJ18 

ot tbe Pll» illtUe b7 lMvea 81111 p1De llllllel, it .. illpollible to 

keep- Mount. NOGr4 ot tbe cliiOhRp ot tM ~.but appro•·--~ 

26o 01ib1o t..t or •'-.t 11000 p' iou wa 411Cbar814 in about 2 boul'1 • 

......... nt. ot noowel7 ....... - iatenala tor about 5I- bourl • ... .,, 
DuUI tbe tint lt ~., tbe QriDa box till.ecl at a rate ot about 

75 Db· Daria~ tlle next tl boury 1t tille4 at &boat 55 apb, &D4 

4urinl tbe 1ut 1i ~aan, at about Jt.3 Db· !be &ftftP zoecove, tor the 

vbole ~ period .. about 55 Db· 

Ill 11441tioll to tbe apr1np li.W in able 1, Hftl'&l DAtuNl .-pa 

an abown OD ttauN 1. !bHe _.. tor 'tbe mo.t Jllft aloDI tbe wilt e4p 

ot IIJ.l ~Dit IIM&tow d tbe toot ot IIDwlt BteftDion. ~ ~ 
~ ----~ tbrcuab talua 4011D tbe tue of Mouat BteftDIOD1 riMI ~fl. 

laid ~· Ollias ~nJ.u .. :q low ~i~t7 :t - dQOIIi'tl 

beneath ~ DiMO'd IIM4ow. water al8o 111\Jel a}.lana aurt•• at tbe , 
.at e4al ot the --~ vbeN a r14p ot -lift sruactiorite llftYeSI 

nb.urtMe tlov to tbe .at. !be tloar ot Ball DiuoDil NM4ow, even in 

.m.n, bu 111Gb atallllill& vat., u4 a ruk ~ ot rubea allll vat. 
J, ..-"' sru•• iDIUcatea tbe PNHDae ot water olole to lu4 aurt•• ~ 

41 

.tile ..tow. 
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!be qualJ.'tf ot water Jiel4e4 by aue4 wlla in reaf.clwm ia 
I • I , , I l .... I .. 

-/ I ( / ·' (, 1.. ;( 'J ' : ~ ~ t•· '' ,.. 
&eDenl.l,y aooct to exaelleat. Bovever, aMJlciv 41'1lled wlla, ctus 

/ 1 I 
ft.~ ,_, 

vella, aDI1 the Qr1Ds at Dara Belle ~ .. ) ~ poor. 

~~ !'he water ftzoaD theae aourou baa .f"~.1eetionable tute;aa4 

...!'(,('. ... ... ... ,. 
-; 

acme vatera co*ln tiDe]¥ c1iv1c1ecl ar(IU1c latter. ~. 

beoauae the ~ .tbod ot 41apoul ot ...,.._ at tbe town ot Shaver 
. ~~~/ 

IMa ia by .aept1c tub, ablarillation baa b•n reaortecS to in ac~~e 
• J ~~ f ... ,-; I ,.,-

auppliear.. el:tld~~ ~-~~~l'ill ~~~~~? . 1~~). A teat of the~~ __ 1_. _ 
----.J.~-~1 

II"OWic1 water aupp~- apr~ 9/M.a5n 1n • . 1957 1D4ioate4 5_1!!!..)' ~ - · f 
1.!!_~.~11~ ot ,.~~~-· !'beftfore, a,.,... .. ,... • ~if ·; 
..Sv1aecl to boU the QriDS water tar bunwn conauQtion. 

lfo chlmical ~· of sroum vatera at Sllaver :take wre avaU­

able to the vriterJ tbcetore, tbe ao.arce ot tbe o'bJectioaable tute 
v" 

ot the alwt l ov vatera ia DOt upla1 w. !'be uaociat1on ot a•l 'rAil 
fL/ 

dr1lle4 aad ctus wlla aDI1 preaeace ot ncosntuble arsutc matte in 
A 

acme of tbe toul-tut!.Dg. water augeata that arpntc ctf!llll'OUDda derived 
~ 

hem decq1DS veptation Ill¥ be tbe aource. Il"on in aolution ~~ 
./ 

be a coDtr1but1Da factarJ ~DMver, DO obYioua 11oDfatain1D8 8l'OUDil 

taceta ar vaah buiu vu DDted. 
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Poaalbllitlea of Mc11tioD&l Water &yppl,y 

At tirat slaDce, a aurtace ftPPl.¥ trcm 8baftr IMe 11d.sbt qpear 

to be the obviou aolutlon to the vat_. probla at Dar& Belle Camp-

&I'OWid• .$;.1."' ~"~~ bollner, becaun (1) all available ·~s. Jd.'IIA~ 
water 11 ovae4 by the Sautbenl C&litomia ldlaon eo. and~ 
power seneratlon aDd (a) oviDS to exveme tl.uatuationa 1D tbe level 

ot the lake, a pipeliDI, :ln order to proric!e an uauNd wppl¥1 would 

have to exteD4 tar o.rt into the lake)at a prohibitive coat. v 
Jue41.44ttf ·a.. N,&_d 

Poaaibilltiea ot .tclitioD&l srowd-vater IQPliea ~.'tie tlMI'I" 
!/ 

ato the tbree prtoclpal. rock typeaa fft8b puoct1ar1te, talua, an4 

rea14UUIIle Reaiduum 1a the cblet aOI&I'Ce ot water at tbe villapJ lt 

proviclea tairl¥ larp auppliea to vella that tap a thick ACtion 

above treab rock. 1'alua hu DOt been developed extenalve~ at Shaver 

Lake u a aource ot water, &ltbOusb the aprlDp at Ball D1acm4 Mea!ov 

1D41cate tile pre~ence of JDOCterate quaat1t1ea ot water. ~ fftab 

SND041arite bU DOt been explored u a aource ot water lo~, ....., 
&ltbonsb 1181·' ~ 1~ other pu-ta ot C&lU'arnla ~ vella drilled 

in a11111ar roclca have been auaceaat\11 :ln obtainl"' MfPllea tar , 
~, ~ ~:J.-,..f.A-•.,1 ~.4-,;r.l.r.,., 

4aa.at1c uae. it;1t);. 

!'be moat f.mpartant a1ml in 4evelop1DS a oev water auppl.y tar 

Dara Belle CapsrouD4 an u tol.lona (1) yield lboul4 be aufticient 

to .at peak c1.-nc1 thJ.touSbout tbe IUIID8J' biah-uM perio4, (2) IUPP~ 

abeul4 have .tequate reaene to allov tar future expuaion ot campi~ 

tacilit~~·, (3) wter lboul4 ~(~~-~•) .&t-~~-~aate 
/ t:-·t .. · <I 

- aa4 preterabl¥ lbaulc1 DOt be sub3ect to tutun pollution, &lid ( 4) 
1'\ 



tbree a1ml are tmpartaat, tbe fourth, u in 111081; water developaeuta, 

ia ltlc.eq to be the sovemilll factor. Mnboda available to •apent 

the wppq 1Dclul!e 4eveloplent at Qll'ins-1 vwrtical wu., •lateral
11 

wu., collection &aller1ea, ad 8Ubnrtace dr&iM. 

Although tbe writer recosnlsea the ditficulty at predictill& 

relative II\ICceaa in u ~ ana, tbe MV'eNl po8aibilitiea 

at 1DoZ..i111 tbe lftHDt 8\IPPq an di8CUM4 !JeNtter in J'OUS}l 

order ot like11boocl of II\ICceaa. 

1'be JII08t JII"CIIl•illl area tor lon&-zuse deve~at ia in tbe ta1u 

at tbe toot at lblllt SteftD80D to the wen ot Ball D1acm4 MMaov. 1'be 

catcm.Dt area tar reobarp ia larp1 aa4 tbe water u retaiD84 in 

tbe roa1t 10D8 e""''P to 1Mure a late-....ar ~· At tbe PNHIIt 

time, tbere are ao dwlliDga upslope to illtercept or contaa1D&te tbe 

srowd water. JUrtbenlare, the al.ope ot tbe mouataill ia relativeq 
-rk,f ;;' 

tree ot 4~DS veptationt beDce, the cbancea..et- obJectionable arpnic 
J. ~ /;tAitd ~ ,. 

matw . .-u t11e water are le••· 
It ia likeq that hard sranodiorite l.iea at tairq aballov depths; 

tbererare, vertical vella do not appear Pl'Qidains u a .thocl ot 

developlq the SEWD4 water. A aptem that emplo,a lateral bolea ar 
v · 

twmela clriven in tbe direction ot the alopeJboriaontal.J¥ ar with a 
, 

alisbt sradtj ·is more likely to be aucceaaful. still aaotber method 

voul4 be a aubnrtace dam to ~cept 81'0\lDd water eD4 direct it to 

a coll.ectias poilrt1 ttVc~ be bottcmed on imperviowa rock 10 u to 

prevent uDdertlov. 

14 



' 

Ball D1&1DODI1 Mudov receival a libV&l auppq ot water t!JrousbcNt 

tbe 1HZ'1 an4 aprinp at tbe lover em are perePlDial, ill41catins tbat 

tbe srouad-vater buin ot tbe meadov ia f\1l.l. &Ill overtlowiDs. tbler 

tbeM conditioaa, a INbiUI'tace drain la1c1 in a tnDCh &114 backtUled 

vitb auitable permeable •ter1al m1sbt nppq IUff'icient water tor 

campground neecla. Such a methOd would bave an .S4ed ldvantap in that 

tbe ayatem could be exteDdect at alisbt con u 4._,., srova. A maJor 

diudvantap ia that tbe floor ot the meldov ia a Mal ot de.Pas 

organic matter; accarctt.Dgq, water ot poar quality m1sbt be obtained. 

Vertical vella do DOt appear praaiains beoaue ot tbe poaaibWty ot 
I r . . , \., ~· , t.. \ «ft • , •• ~ , ,.., 

&Mauburlag bu'Cl rock at abaltov clepthf ~~~~ 2p 811¥ well cll"Ul.ed woal4 

~· virtually uaured ot a atable ;y1el4 at a lov lif'tJlnrt the )'1el4 p, ~~ 

probabq would be ama11, ov1Dg to the probable thinaeaa &Ill low pemea­

bilitt ot tbe depoaita. 

Closer to the preaent campp'OUDd, water 1D lJDited quantity 

probabq could be obtaiDecl t1"QD we111 4rilled 1n reaiduum on tbe ridse 

due veat of tbe cazapsround, near the 110\lthve.t corDer ot sec. 25. 

However, tbe _,..aicluum appeara t:Jo e thin in tbia locality~~~ tartber 
J v ~ ~ I _, ~ ~ ~ 

up tbe alope are in a poaition,..tO 1Dtercept the IUPPl¥, aad ~ 

poaaible aource ot contllmination. Moreover, the catcbment area ot 

tbia ridp ia aMll ua tbe elope ia .teep; tberef'ore, it 11 doubtful 

tbat arw fSI'OWid water developecl on the ridp would provide an undimin· 

iabed late•IUIIIDer auppq. 
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Iatera1 bolea drilled 1D sruoctiortte otter _.. prcmae ot 

IIUCceaa. Becauae ot the vertical 3o1nt1Da 1n the sruodiortte, 

vertical wlla an e.,.c1al.l¥ W1pJ'Cida1DaJ 1aten1. wlla an · tar 

JDaN UJce~ to puetrate vater-beariDI Jointa. AliT laten1. holea 

MolalcJ be c!r11le4 ~ 8.70° W, ao u to 1Dteraect •• ..s.­

JUD mner ot Mater 3oiata, vb1ch tnacJ abo.at I. WJ0 W. 0111111 to 

tbe v14e aJ~Milll ot tbe .jo1nta in tbe pua4ial"1te in tbe w.ttate 

vic1Dit7 ot tbe pre•at ~~ t.bat ana 4oea DOt ..,._. to be 

a pro4uctift aource ot aQPll'. Mare taanble aitea an available 

1D olo•~ 3oiate4 rock ..ar Ball D1..t Jludow. ~iou aen.r• 

a1J¥ VHt ot .. -•1ve puo41orite outol'op tb&t tama tbe .at 

barcler ot Ball D1...t IIN4ow appHr to be auttable tor a lateral 

or lateNla dr1l.le4 to iateraeot tlle Mater Jo1nta. 

c. ·· 
W.ll·DUIII»•iDJ Spt!D • --!'be Wll•JIUIIIteriaa Q8'tem uaed by the Oeololioal 8ui'Vey in 

C.lStarDia ahon the looatioaa ot wlla aDcJ apr1ap acocmU.q to 

tbe ~ Q.t. tar tbe nbclivilion ot pablio laDle. b' 

exa.ple, 1D tbe m.,.,.. 9/14-35ql., vbioh vu uat~Md to a wll at 

llaaiok Creek au-.1 station, the ~ ot tbe DUIIIbe PNCe41Da the 

flllub 1D4ioatea tbe tovaabip (t. 9 s.)J tbe ...... tol.lov1aa tbe 

alub, tbe raap (B. 14 1.) 1 tbe 4is1ta followiDI tbe bnMn, tbe 

aect1on ( aec. 35) J aDd tbe letter tol.l.owiq tbe aeotion IIUIDber, tbe 

a.c>-ecn aulxtiviaion ot the MOtion u abovn1D tbe aocCIIIPU:IiDI 41a&r•• 
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Calitanda State Water Buourcea lou'd, 19511 Water reaouroea ot 

c.Jttonda& aau. 1, as P• 

JC':raQakopt, KDand B., 1953, ~D 4epoaita ot Mldezoa, rreaao, aid 

~ Cowltiea, Ca:JJ.t;• Ill 0&11torn!a Dept. llat. Reaourcea, Div. 

MlMa Spec. Rapt. 35, 83 P• 

17 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GrtOLOCIICAL SURVEY 

WA:tL"t MSWAC£S DIVISION 

--·······--'-~t!~~.J!!tlt .. t.f .. !!'.'-.. '!.i.~! ~.i. t.Y .. ~~ - -~~~-"-'~-. ~-~.k· ~ -~~l.i '-~r~! !IJ~. ~P.'!~~,.'!.~ -~-~~~-1!~.~ -~~·~!.t. ..... ...... . 

·. 

J • . t . 
: 
~ . 

: 

.. ······ 
. .: l 

.· .. .. .·· .·· 
··· ·· · ·_.: Reside" 
:7·.:::~:- -·\~ : 

... ··· 
. 

I 

......... .. . .· : 
I 
I 

....... ·· i 
.·· .... I 
{ ... ·· ···•· I 

I 

' •···· ··. _.., ~ 

:I : 
. . ..... / I ~ 
! ... ·· 0 

..... 

......... '\· 

.. f. 
...... ········ •.. 

. .: \. 
; ····•···· ... 
i { 
\ ... 
j ·· ... 

: \ 
f ~ 
\..... _J 

(a ...... 
• 25! 
• l 

? t 
~ .. 
·~ .! 

·· .....•.. · 

....... .. 

.· 

. 

.. .. 

··. ·······: 

·-. 

:···. 
: \:, 

.:.:_·_:··· ... ·· ..... : 

·· ... 
····~ 

·-. 
·· ... \ 

< 
i 
·, 
· ···~ 

f .····· . : ... 

T. 
9 

. 
··· ... .. 

.. ········ 
/ ·•··· .. ... . .. 

I 
a 

··············· ..... · ... ·· .. ····· ···········• .. ··.. ..····· ' .. ····· .. ·········.. I ..... . 
.-· \ I .. ··· :· ·· .... --- 1----~ .. --:- ~- -------- ·---~---- --......-.-----

112 I MIL£ 

Scolt 

11:11•·10·3&·5.? (:llt.'t·kt.-d h)' . ................... .. Datt! ........... . 



UNITED STATES DEPAP.TMENT OF' TliE INTERIOft 
GEOLOGICAl. SURVEY 

WATM ~111;1:· DIV1810H 
File·-······--

·--···-·-··· .... ................. -···-··--····-··-· --. ... . . . . ... . . . .. . . .. . . .. . . . . . .. . . . . - ...... ... .. . ... . .. .. .... ..... . ····· -·-· ....... . . .. . .... .. -- ... . ... ... ... ......... .. .... . . 

.. 

EXPLANATION 

MOSSIVe ltrttftWNt 

widely s d joints; 
poorly water bearin9 

0
Nt 

Well 

Kl 

Sp~9 

---·--­~·---· 
Droino9e divide 

,415 
Strike and d•P of foliation 

-Strike of vertical foliation 

; 
Str~ke of master vertitot joints 

Sllc:t:C ~u •••• .;. .. • ol .• ;:,. .... l'!h~t11. l 0rt•tNU"t•IIIJy .• ... . . .• ·· ·- ·· .... . !late. ...... . . ... CIJc:t:ked lly ...................... lJate •••••••••••• 
•• 1. <.On•u,Joii•J ···~~1,.0 Of'fiCL 11-~~"'";, 



i ~ i i t i i 
p rr rr ~~ li i i f ,, ,, ,, 

IJ If 
8 

I I I i 
: 

;r I I • I a I 

i 
I' 

l 

I 

I 

t I ~ 
p 

II f 

II I• 
I I II -

•J IJ;r ~~ I?' •J ~J =J =J ·J [ffaf 

1s 1s I If . , Nl 
•• sr 1 ,. . 

; I' I' I' ' 11 
' ( ' ( I 1 11 ' . 

,, ~ ~t. 
I ' . 
I ~ ~~ 

~ ~ " ,. 
. ~ '· ). " 

~ . . ,··-
~ · .. 

I ·:· (' • ....,_ :..,. 

l 
\. I .- • 

... - ...... 
I ) ..... 

' ... t· 
• ' I F • • 

~ • 
1111 1,, 

, : . ; i ·· Ill) •I I!) I J I •J 11 J 1l Jll . . . I J; I' • • • . - .. _. -• 

f tJt;:.li!l i! I' ~I If 111 
~ ~ •tl ;I . J! =t '· t ~ : II :1 . - r ~· ~ I ... J '? r P~ F I J I : . ,. Jl ~~ I .. , r-. ., ." ~I - - ~~ ~. - ·i ' II f • t?t i . '~~ Ill ?i 

t ( ':.....,_ '. ;r t I n :.-1 r ,. l I :t 
. 't f .· . r:. · r ~~ r \: "1- • : . ~ ~ . . :· ~- • I ' ~ . t 

I .... ~ ~ ~ j .. , ~ 0 
.. r - --·- I . ,.. -·--... - ...... .. ~ ~ 

.J 

I· 
r 



~ 

·lri . ~!!11 ;. I i 
I J 1: f!!d· =ii =i 
1i:! ), 

I !I . • ~~~i J! ' . . IJ• t. ~~~~.! fl!,. t: J.:lii ti ..... 

it.. • a 

I J J jJ 
.t. ' ~ ' I It I· ~ 

I .t I I 

I J. I ~~ 
1'6 t~ . ii ·a: 

Jil J:i li 

•I I i I 
I ! rJ 

~ 

il J 
.:; 

~~ ! ~. • ... 
i! .il .i! .: 

I 

I I ' ' ..: 
• ji t j 


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022

